Background: Diabetic ketoacidosis (DKA), one of the common emergencies in patient with diabetes mellitus is associated with considerable morbidity and mortality. This study aimed to determine clinical presentation and precipitating factors of DKA among patients admitted at Bugando Medical Centre (BMC) in north-western Tanzania. Methods: This study involved a retrospective review of hospital records of DKA patients admitted to intensive care unit at BMC during 2012. Data on demographics, precipitating factors, clinical presentation, duration of hospital admission and mortality were extracted and analysed. Results: Total records of 1,906 hospitalized patients in 2012 were reviewed. Of this, 29 (1.5%) had DKA. Of the 29 DKA patients, 18(62.1%) and 11 (37.9%) were males and females, respectively. Among them 21(72.4%) were known diabetics and 8(27.6%) were newly diagnosed to be diabetics. Twelve patients (41.1%) presented with polyuria, polydipsia and general body malaise. Eleven (37.9%) patients presented with loss of consciousness while 6(20.7%), 4(13.8%), 3(10.3%) and 1(3.4%) presented with vomiting, abdominal pain, Kussmaul's breathing and coma, respectively. Nausea, weight loss and polyphagia each were presented by 2(6.9%) patients. The precipitating factors were infection 15 (51.7%), first presentation of diabetes mellitus 6 (20.7%), missed insulin injection 6 (20.7%) and co-morbid conditions 6 (20.7%). Four (13.8%), 1 (3.45%) and 1(3.45%) had stroke, chronic renal failure and hypertension, respectively. Among the DKA patients, 22 (75.9%) improved and were discharged, and 7 (24.1%) died. Conclusion: DKA occurred in about 1.5% of the patients admitted to ICU and it was a major cause of morbidity and mortality. The main precipitating factor was infection. Since the precipitating factors are preventable, health care providers should put emphasis in educating diabetic patients at the diabetes clinic to reduce morbidity and mortality in these patients.
Introduction
Diabetic ketoacidosis (DKA), one of the common emergencies in patient with diabetes mellitus is associated with considerable morbidity and mortality (Levetan et al., 1997; Umpierrez & Kitabchi, 2003) . DKA is a complication of both type 1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM). However, it is more commonly observed in type 1 (Smith et al., 1998; Umpierrez & Kitabchi, 2003) . In all diabetic patients presenting with DKA about one quarter will have type 2 diabetes and in patient presenting with DKA as a first manifestation of diabetes, about 15% will be type 2 (Newton & Raskin, 2004 ). An epidemiologic study of hyperglycaemic states has shown that occurrence of DKA varied among different ethnic groups in Texas, USA (Balasubramanyam et al., 1999) . Eighty percent of whites admitted with DKA were classified as having T1DM while only 53% of African Americans and 34% of Hispanic patients who were admitted with DKA had T1DM. Contrary to that finding, in Africa, DKA is encountered in 34% of African patients with type 2 diabetes (Sidibe, 2000) as a form of ketosis-prone diabetes that affects individuals in all age groups (Mbanya et al., 2010) .
The incidence of DKA is difficult to establish, however, population based-studies in the USA recorded it to be ranging from 4.6 to 8 episodes per 1,000 patients with diabetes (Johnson et al., 1980) . The frequency of DKA relative to newly diagnosed diabetes globally varies regionally from 11% to 67% in Europe (Levy-Marchal et al., 2001) to 28.4% in the USA (Rosenbloom, 2010a,b) . The true incidence of DKA in tropical Africa is unknown but has been estimated at 24% (IDF, 2011, suggesting that many cases are underreported or misdiagnosed. The severity of acute diabetic complication can be appreciated from high death-case ratio of 5-10% (Faich et al., 1983) . In Africa the mortality rate of DKA is unacceptably higher (26%-29%) as reported in studies from Kenya, Tanzania and Ghana (McLarty et al., 1996; Mbugua et al., 2005; Otieno et al., 2005; Majaliwa et al., 2007) .
Most frequent presenting complaint include vomiting, abdominal pain, dehydration and respiratory distress (Balasubramanyam et al., 1999) . On physical examination, may present with signs of dehydration, tachycardia and hypotension (Faich et al., 1983) . Patients with DKA may present with varying degrees of levels of consciousness, majority being alert, and less than onefifth being comatose . Patients with severe metabolic acidosis will usually present with a distinctive rapid and deep breathing (Kussmaul's breathing) (Faich et al., 1983) . Various risk factors have been reported to precipitate DKA in diabetic patients. They include infections, non-compliance to treatment and co-morbid states like stroke, chronic renal failure, chronic liver disease and acute pancreatitis (Mallare et al., 2003; Lin et al., 2005) .
Although DKA is potentially life threatening, it is entirely a preventable diabetic complication. There is paucity of data on diabetic ketoacidosis in Tanzania. It is important to document the clinical presentation and precipitating factors of DKA in order to provide measure to prevent DKA and its associated morbidity and mortality. The present study was carried out to determine the clinical presentation and precipitating factors of DKA among patients admitted to intensive care unit at Bugando Medical Centre in north-western Tanzania.
Materials and Methods

Study area and data collection
This descriptive retrospective hospital based cross sectional study was conducted at Bugando Medical Centre in Mwanza, Tanzania. Bugando Medical Centre is the consultant, referral and teaching hospital for the Lake Victoria and western zones of Tanzania, which include six regions of Mwanza, Mara, Kigoma, Shinyanga, Tabora, and Kagera.
All diabetic patients admitted to the intensive care unit (ICU) ward at Bugando Medical Centre (BMC) in 2012 were included in the study. All patients who met the inclusion criteria were recruited for the study by random sampling technique. A total of 1,906 files for the year 2012 were reviewed randomly and all patients with confirmed DKA were included in the study. A data collection sheet (checklist) was used to extract information or data from the patient's files and registers including data on demographics, precipitating factors, clinical presentation, duration of hospital admission and mortality.
Data analysis
Data were analysed using Epidata 3.1 and Statistical Package for Social Science (SPSS) 17.0 computer programmes. Data were summarized into proportions and presented in tables.
Ethical consideration.
The study received ethical clearance from the Joint Catholic University of Health and Allied Science/Bugando Medical Centre Ethics Review Committee. Permission to collect data from the files and registers was granted by the Medical Record Department of Bugando Medical Centre.
Results
Of the total 1,906 patients, 29 (1.5%) diagnosed with DKA patients were involved in this study. Among 29 patients with DKA 19 (65.5%) were above 30 years, 4 (13.8%) were between 1 to 10 years, 3 (10.3%) were 11-20 and 21-30 years. Among them 18 (62.1%) were males and 11 (37.9%) were females. Among 29 patients who presented with DKA, 21 (72.4%) were known diabetic patients and 8 (27.6%) were newly diagnosed diabetes mellitus patients. Of the 29 DKA patients, the majority presented with polyuria, polydipsia and general body malaise. Other clinical presentations were loss of consciousness, vomiting, abdominal pain, Kussmaul's breathing, nausea, weight loss, polyphagia and coma. (Table1). The main precipitating factor was infection. Other precipitating factors were first presentation of diabetes mellitus, missed insulin injection and co-morbid conditions (including stroke, chronic renal failure and hypertension) ( Table 2) . None of the patients presented with myocardial infarction, peripheral vascular disease, gangrene and chronic renal failure. Sixteen patients (55.2%) spent 1 to 5 days in the ICU, while the rest spent more than six days. Majority of the patients, 22 (75.9%) improved and were discharged, and 7 (24.1%) died.
Discussion
In the present study most of the patients were above 30 years of age. This finding is consistent with the previous studies (Umpierrez et al. 1997 (Umpierrez et al. , 1999 . More than half of our study subjects were known diabetics while only about a quarter were newly diagnosed. This is different as compared to the finding of the previous studies in Nigeria and Kenya which showed more than half DKA patients to be newly diagnosed (Mbugua et al., 2005; Edo, 2012) . Although DKA is potentially life threatening, it is entirely a preventable diabetic complication. However, finding of large number of known diabetes mellitus patients presented with signs and symptoms of DKA admitted to ICU in the current study may be due to inadequacy or lack of training of health professionals, lack of public awareness as well as lack of health education to individual patients/families among others (Majaliwa et al., 2010) . Among the precipitating factors, infection was the most presented precipitating factor followed by first presentation of diabetes mellitus. This is similar to the findings of the previous study in Nigeria (Edo, 2012) and contrary to the findings of a study in Kenya (Mbugua et al., 2005) . The difference in the findings of the present study and that in Kenya (Mbugua et al. 2005) could be due to lack of adequate knowledge on diabetes and its precipitants, or simply the omission or failure to take the appropriate dosage especially during illnesses (Umpierrez et al., 1999) . This explanation is supported by observation that more of our patients with DKA where known diabetes mellitus patients and therefore might have already been exposed to diabetes education.
Our finding on clinical presentation is contrary to the finding of the study in Kenya by Mbugua et al. (2005) , which showed more than 90% had altered level of consciousness, with almost a quarter in coma, one-third had systolic hypotension, and almost three-quarters had moderate to severe dehydration. Three-quarters of our patients improved and were discharged home. However the mortality rate among our patients was higher than that reported in a study in Nigeria (Edo, 2012) .
In conclusion, although DKA accounted for less than two percent of the patients admitted to ICU at Bugando Medical Centre, it was the major cause of morbidity and mortality. The main precipitating factor was infection. Since the main precipitating factors are preventable, health care providers should put emphasis in educating diabetic patients at the diabetes clinic to reduce morbidity and mortality in these patients.
